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(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To smooth the vertical 
movement of an upper body and movement of joints by 
providing an upper body vertical target position deciding 
means which decides the vertical target position of the 
upper body based on the upper body locus and a leg part 
link locus. 

SOLUTION: A walking way of the feet is decided so as 
to be stored in a ROM 84 of a control unit 26 as a foot 
flat locus parameter. An upper body locus parameter is 
so decided as to satisfy a decided target ZMP and 
stored in the ROM 84. The stored parameters are read 
out one after another so as to be inputted in a foot flat 
locus calculation algorithm and an upper body locus 
calculation algorithm so that a leg part link locus 
containing at least either one of the target position or 
the posture in the tip part of the leg link, namely, the 
foot flat position and posture of the both legs and the 
upper body posture and a horizontal position are 
calculated. 
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t»-rn*i©B?*5f*o'w^/c<tc-?)-cs:i©a2©i»-r<a 

/p©^*s^Rg^:{c & 0 , f ( 0 sup , 0 swq)©ffiu#&0fc*;fc: 
ft-2>C i3!P€) €>. 

[0049] q(Xb,Zb,Xsup,Zsup,Xb,Zb,Xswq,Zswq ) * 
4C>»f (0 sup, 0 swq)&CC ©<t ^ &tt»* s * -5 C i 

**-c. ^©^m^^nsci^ittHj-r^. 

[005 0] 14K2 

ii^©^ftc*j(,>r«. *sffico#??:£u ^S;7 4il 

S-r^tt^©<BC{C*tL/-r, #«CS8 aSE/cttS8 b£ 

sus-r2»±(*©iSF? z b*^??aEr.s„ 



(6) 



C > CO • • • SC7 

f(0sup,0swq ) =C • • • ^8 a 
q(Xb,Zb,Xsup,Zsup,Xb,Zb,Xswq,Zswq) = C • • • ^8 b 
[005 1 ] &W2<Dmtti 

3 2L<fc9fc*£g&5fcJ8*}$-oT/jN;*<,> 0 BP*>. ±tt* 
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* itSS Z b ^S^JCiajE-rnti. S2a. 5£2b. 5£3 r 

5K#>e>tt£ e sup & a swq ifi^^x^m&r z sw& 

CO 05 2] 0sup >$a>o0 swg >$ • • .5$9 

±(*iS3Zb*a^K:a3£-rn«. sio*^jssn 



g(Xb,2b,Xsup,Zsup,Xb,Zb,Xswq,Zswfl)< 1/sin (S) +l/sin(£) • - ^1 0 



20 



[005 3] C©±*©±f*S&Sa>6ft*CC±<*iSi** 
ctiti. ^^iiSJETiffScCKStbr. 5£8 b 

zffi&-?z>±.#m2 z b##&r*c££:§;iiinrs. 

Vsin( 5) + Vsin( 5) <C • • - Si 1 

Vsin( 5) + l/sin(6*) fcCOifctftt. 14M2*5^e> 

[0054] * tc. ttsr 1 *>f.*©tt»wn5. 

[005 5] lift 3 
3£8 a £/ttt3£8 b £m£-rs±{*i^;* Z b ttC 

<-rn«/hs<<c«3 (fioscs). c***<-r*xw:*: 
t< c£*s©*cc;*:s<-r-*><t. ±&m 

<* Z b ttJH 2 ©££££^£©±#15 3 CCJRm-T S. * 

[0056] tt1?4 
Mif^Sl ©W©<fc ^CZ^©J3n$fitf*K#LT*t** 

[0057] ±ia£frtg<b or. c©ga©»m:&tft?s 

[ 0 0 5 8 ] m 4 {CtfTSb < , C©§£gt*. £¥#l8*JI 
m%Ustcm®3--v h2 6©ROM8 4K^3n-2>. 

[0059] */c, m^Lm^y^^xcis^tmwi 

ZMPOtti»i!HM?il, -e-©&3£<*ttA:g*§ZMP* 

asje-r s <t 5 Kit*©*^-^ y - £ ( * i> wmmnx 

f ( 0 sup , 0 swq) = 1/si n( 0 sup) + l/sin( 0 swq) 



10 i>. ft. ZMP (Zero Moment Point ) it. 

*-C4>0. tStt^i*^©^*«ffi±©*-5ffffl.^S 
*> 0 ©*<!;*- ^ > h -cmm.L tc t # M z < ^ 

[0 06 0] telrt3ftTl>£^^-M*^S!#W<* 

©@£es*j<fctfsg&©d>&< i fct»-rn*>*#tf»6p 

SUM© 18. 2 0 R ( L) ©&g • £*) fccfcOUii* 
[0 06 1 ] JlOMWtCB, @57B--?t-hK 

/^•TiO< . S 1 0 s 1 2icmA,x-m& 

MffSAt (.mmmm. wlui o ms ) c±<Dm-?m 

t&Atfc'WMSrL. S 1 6 {CjtA,TB^J t (^fi^f 

cexb, eyb, ezb) . M»©ess^ (jsmw©) & 

S <Xsup,Ysup,Zsup,Xswq,Yswq,ZsiW3)fc«fcO c gf^ (0xs 
up, dysup, 0 zsup, dxswq, dyswg, 0 zswg)£@tfi 

[006 2] *t»r S 1 8 tCjt^StlLttfciliS;* Z b * 
[0 06 3] 06«-e-©a«±i*li539B£T^=f';XA 

[0064]^. m 6 tCTnrr ;u =f >; xai*^©** 

MS*3^5c«:!i£SSb/cfc©-C*S. ^©S*/i^li 



30 



40 



5U 2 



[006 5] S/c. ±#T32$:mfe?Z>tclt><Dm#.£ L 
T«T©S: ($fe©2^7C-C©iJiW©Si:8atCta^) 

f(0sup,0swq ) =C • • -3;13 
[006 6] C©HJS©^S§-C«. ^12. ^134iS 



50 



[oo6 7]«t> mQ<D7u-?+-i*wm?i> 
i. $trs i o o(c*ji>-ce«±{*js$z b*<s^*-r 

s/c«>©MMi-c*s. 

[0 06 8 ]iK(,>-CS 10 2*igTS10 4{Cji^ «T 

iBLfcg«±<**^{ag (xb, Yb) . ®.mu±.wmzz 

\x mWLkWg® (0xb, 0vb, 0zb) . WWJeot^r 




11 

©SffiS^F (JEttMgp) &m. • (Xsup, Ysup. Zsu 
p, dxsup, 0 vsup, 0 zsup, Xsvwj, Yswq, Zswq, 6 xsw 
q, <?ysv*j, 0 zswq) &{6miSI3t(C J: ->X3LftM 

vmwmrvtm (mm) tjanvrnmrntma. m 
m) $ tiicimmom&fm&iiLS. mm) t 

@*UJE¥ftg (SMM&mWl) ©H ( rAxsup, Aysu 

P , azsupj £05) tmm<ommi&.ms5iiLm. mm) 
tsm&w-&.s. (s.ww&mm) <om < rAxswq, ays 

wq, AZswqJ <tC>3) 

[0 06 9]jffit>TS10 6K:jt*. Hftra^<D5eai(c 10 

s-^i>ra^©^;«:e£o-c3mwBHi5ft0sup ijaiw 
«Wfipft0swq Mt,>rs i o steite. «9C 

1 3©W2©fiI©MErr ***-2>. ftttfcjtctt. 0^© 

[007 0] m^XS 1 1 OtCjt*. Err ©*6*Mt#iR 

+#'h<* S 1 1 0-Cf*gtefcjF*i. 

IP^. +5>^3l^*iJ»r$n.2)<h#t3:S 1 1 2(Cit*. 
-e<D<t*O±(*iS$Zb*g^±«:^3tC^5£0r7-u 20 

[0 0 7 l ltt, S 1 1 0r55£5*i-2>i*«S 1 1 
4 0^©Jffig^tc«fc^TSgS ft. 
c©s;«MErr <D5X,*ZbxmWiftLxmci>oxi> 

■S. m<^XS \ 16tCji*. -£©<!:*©gtl5±&itS;*K: 
-S • Err £flD*;fcffi. BP^. 3lErr tOggS£3sD/c 

IS* Z b * 68* 0 /cffi£tr/c &±<*i« $ ^fflffl tOX 

Z b tCttAU S 1 0 4«:g|* 0 
(0072]jSj. KI3S©lf^14*^t->Sg^-C«gS± 

(*1SS^-S • Err *MZ.tcm&M8L<D%.m®Zm*.Z 30 

iS^a***©-^ ^©l£cc«:@$i±f*i«3j£Jiffi©^M 

[0 07 3]@57l3--ft-HCl5i 1 ^l>tS 

2 o {c^rata±f*jitePtMB (xb.Yb ) . @*n±f*jas 
$zb. sis±&5g& (exb, evb, ezb) . vimomm 

JS¥ (StfMIS) fig • (Xsup, Ysup, Zsup, 0 xs 
up, 0ysup, dzsup, Xswq.Yswq, Zswq, ©xswq, 0 ysw 
q, 0zswq) ^^^KDiS+^-vf-^ # XfflWlC <fc o T 
g^MfiSft. BP%. MSB 1 0 R (L) , 12R(L) 

Km 2®<DMB&<Dmmfi&*#iit>z>. ^temmmt 40 
[0074] a^xs 2 2«t,&. mubtcmmm^mt 

ftSJ^K. BJfBL/c?HSC^g2{Cteti-CP4<5< r©£ 
Mt!ift*^{!i*iJffll3<i^„ flu c©Mfi!Sft^-#fiJffl 
tt&*ire«>S©-C. WiW*'£m?Z>. SUfgtCtea 
> 7* 5 T > XflWc <fc T g *U£¥{4g • 

•5. 

[0 07 5] C<DH*6©^S8«±te<DiP< flMXO/c© 50 
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[007 6 ] Mtc. Siliei/fcJ: 5 (coffee 'J tju* -f 

&mmm?i>c.tifix%z><Dx. mn£X<ca&tt» 
tfzmm?zz£Mx*z. 

[007 7 ] SgK. ^SC*i«BBg5ft«:^u-c*f«j;S;<!:ft 
•jTl>4Ci*6, -T^WJfcifS^H^itf *t*©K 
jWSfflU ffc#©W£{#&3t*£C BU5fcig© 

&zm&Lx&imomgpftmmmimi>'bti < -r *c 

[007 8] MiC. Ji»©SSiS^{4g^t < 

^tix&mM&vmtmmtc&it (iffti) i, mris±» 
©isufcfrftttE^&^cfc ofc <h smir* iftict* 

fln (it*) ^--s ^©-c^n^c^. 

[0079]@8BC <DftW<Dm 2 ©*5fe©^(C^S 
^©mfiR^-rtS^T-a ^^H-c^O. H 9 {J-e-©16 

[ o o 8 o ] * 2 ©Jiis©f$si-c» > m 8 tc^-rjp < . 
m i ©Hte©^*si©±^i« *=f u x a(c^ 6 
n-ss^tts};©— SPfc. ^©JS^fi^-^^^J:^^ 

Ltc. 

[0081] M9izm2<Dmfc<DBmiici&z>mm<D9}> 

1 ©HJfi©^SS©05 i|5j«-C*-2>. 
[0 08 2] ^TSttB^-TSi. S 2 0 0 lC*Si,>Xl8MM 

(cS-^^rgLW3ns. ^^rs2 0 2tcji^gs± 

^WSZ b4<g^iSi>L/. S204*ig-CS2 0 6K:^ 
t?^ 1 ©IU5S©ff5.«il3«6(c:ffi®±©{4g©^«r*«> 

[008 3] JWT< S208<cl»l/2 18?:gTSl© 

•5. /'<7y-a»©-815*i{Si®ffl'C , AS^^< »2 
©*it©^58©*!iffl«, mi©*J6©^fiS©^niSft 

[0084)^2 ©Hifi©0S§«±IB©iP < tiffiSb/c© 
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«CC. ^fftXCVTJbjr -YAtC±tfcg;*£:&j£l,T6gtS 

(oo85]». mi <Dmm<ommvz%st^z> m^ic 

lCc^-Ti^tc, ±#©^*S0ttK£:fl:;*ti-.2>c<!: 
[0086] taj;ltt> i^iTSifr^^jI^-tf-ifcl,* 

©T^JnjSSAJ^C* < rS^2 2 R ( L) ©JgifiJEtfffi 
6-T6L/r^f>*Ri5jl:-rSCi«>nJfi6«!:^5. ffi. ill 

tcotvr & pi«-c* s c <t ^ * r h & c ». 

[008 71 012 {* C<Dm)<Dm3 ©flife©Jfcgs(C<fc 

[0 08 8] m3<DI5SS<D^«m2 ©HiSW^fllCD^ 
fWI-C* 0 . <RffiJ*W£¥8^©ISB2ffa* i* £**© 
«i8#J:»?(g<^t./c„ BP*>. 01 2K.*s^xmmitX 

ifcmsjtcoo-c©. mfmmrj:£<Dm : T<Dm!c.& 

[o o 8 9 ] 0 1 3«-eti{cj;or^5ns±«cSf5 
*^-r. mmit^mfjiS.w-tkUicm^x^mstitc 

[0090] bp%. 0*©2s^f h 1 <omm 

«a»*®<-r4£. »Mfi5i6R (D zm-fx&n-r 
-Scitcnco. SiSAt&^h^a^gKtt*. ffe 

^. m>b®.mwmm&z>±, ffi4>©±Ti»#A-£<fco 

TS8ffiK2>©±T»dc# (±T*DiIS) ©^S&iSWtf 

[0091] ms(omM<ofm.u±M<otm< miSLtzc 
±x. £>gtej£,or±f*B;3£<&<-f scitf-cs. ± 

( 0 0 9 2 ] 0 1 4«C©#613©IB4©fgi&©Jf58&C0& 
[0 093] m4©HJfi©^Sgfc < SP3©HJfc©^a§<t 



(8) 1 0-86 08 0 
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<. 3«©£¥»l^^~*£#A*<fc5tci,fc. BP 
^. ^ffifi^tt^'^^-f 1. ##©£^#i£M^ 
- * *j «fc 0'<EKJ5¥«H»' <7^-f2^<t53i®/< 

[0 094] <5SlS^«lBJfitttJT^=f 'J XA 2 T©tB3 
ft*JE¥{4g • s£S* (mf^©iP< A<*W«:t*SlrMgp© 
{4S • 98f») «. S3 1 ©S6^©^J&Tj$-</c**fl<jfc& 
ffe^. (SiSS^flf^ffHiT^^yXAl-C 

[0 09 5] ISJfiK:. ±(*^39i5£r^=f';XAt>3<l 

fflS^h, ±»itf$r;b=f;XA2-c^3ns^i© 

Acf'JXAl. 3T?9i5£3n5fiiZbi,3 «. ±#H53© 
[0 096] jft^3tv/c3 ffl©«itt^l,»r¥^^P 7 i> 

[0 097] ^4©SJfi©^SSti±IB©jlP< mJ&UtcO 

x. ffin<Dm&<»&mtmm>$m*:m-rz>±&<c. m 

[0 098] CCT, ^2^lr»b^4©SIJS©^-Cffl 

b ) jS)«lj£^©ttL^«:. *aBlA*^«cl@ISl,fc7^JU 
* (4WW5 - 3 2 4 1 1 5^fBtS©Srrf5) 

fiS-r**i^tc« > ^©B$^*-r6-r. 

c ) jKNJSTOSaMUNc. 3f5£©r6LS©^ffl|}8» 

40 

[0 09 9] */c. SS2&t,>b!B4©SI$fc©ff^K:tet,> 
r. ±{*©g^^ • §^*¥<4S. S¥©S&5£S&© 

®M*$t*.xbBk<<\ ±»©s«*¥{4H*re»-r«^ 
so [oioo] 



(9) 
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[*1 1 



m 



Xbv(t) = 2WnXb(t+kAt) 
k=n 



Xb(t)l*is**9tcD I SS±<**¥tt«, 
Xbv(t)l*tm<Z>«.«±tt*^tific 

[ o i o n b ) m&<Dmm±.#*¥-&m : £7 ■< io 
mr. mx.it, 7^*©£jifi8»£ 

(TnS + 1)/ (TdS +1 ) 

[01021015 t*C©|E6^<7305©||ig©Jgfi§tCCS 

• + - hr**. 

[0103)S5 ©H*6©J&«-Ctt. 0 1 5 «C7KTitn 

< . m i ©*»©»»& «, » u* 4 (Dmmonmic &~>x 20 

[0104] JHT. *5<0!O6©»j««:«i±(*JlfS» 

Bjti. ft ^^^cM-r-sv-Y>r^=f';XA«ig 
1 <DmmoBi&<Dm 5 iraar**. 

[0 1 0 5] MTUtWrZt. S 30 Oftfc^Tlfil© 

• ^ + *H*tU _b»iBS^ Z b =Sr3}Sif)2.. ft ± 
i*il{3«SiJ*B$raAt C<fcCC|*tb3ft£*:s. ZtiZ&if 30 
©lSWCCtjyto-C^-Ti. ittcll KCTnO/cJ^fc 

(cc-c ruiK^j iir^) tuxux.zc±&x 

[0106] i^Ci-CS 3 0 2icmA,-cn<tbtc±.#m$K. 

tc. mt) (ffi&B) ia-'*Z7 4 >vztcipvz>ctx 

[0107] ^5©ms©^.®«±iB©jip< mmuct 
it, ftmvmmvBmoMmicMz.ry-mimmicj: 40 

■5. 

[0 10 8]ffe75T. CODi^^tCtot. MfiBfl© 

t t(c{*. w-mitdcj: -?x±wm$ 

[01091017 ttC©369!©SI6 ©XttKDJBtttCffi 50 



1 0-86080 
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saaoWBfcfeflvrais^a * *>®-c$>*) . 0 1 8 
[01 10] ^6©njg©jKSS(c*or«. ur 1 ©nig 

©JKJS4ffll>r»fce«Lh(*B3 <&lJKttfl$£S9) 
£ . ±<*« 3 fc-Sfc&o £ t > 9* 1 ©tt*a8S#ffir 
»fc B&fcttft 3 ( SB 2 JRttJB £ * 9 ) omWLW-iS)* £ 

0 r sta±<*i6s 3 <fc 9 k 0 fc. 

[011110187a-- ft-h?:#IltI6© 

1 ©3©js©^sg©ia 5 tmmx$> z>. 

[0112] %■? S 400 tCteOTSR 1 ©nit©^/sr 
0 6 icffl L Xi£ ^td&mi'ir r> X m&&MX<DBm±i* 
il53 (m 1 ItmB) SSC>-C S 4 0 2 tCiIA/C5te 

«cs& 1 ©S£3fet3ffi^a:£ ur&^ci$£iJ©2"S5S&fllt,> 

xm&mmx<D&m±#m3 (m2<o!mm) 

[01 13] m^X S 4 0 4 CC^-C^ffiKJSiJ (B$£IJ 

t) r©i*wi, W2 £iterr&„ mu. a*wi. 
W2«. wi+w2 = i£s!Sjeu wi, W2 -en-en 
©Btp^tdw^-cft^jr^cc^-rs. m^xs4 
0 6K.mA,xtiam¥-X}mznM?z. bp*5. uu. is 2 
(DmrnmicfrfeLtcMfrw 1 . W2 *^orf#/ta* 

[0114] m6©n^©^.@{c*o-c(i±ia©iB< t» 
tisfrzctx. mfi<?>mm<DBmx(D%)mcijaz.x. m 
m±^sic^x, mim&BicMuxm^tm2<D 

®^-r-5C<k*J-C#-S. fS0> h 0 Loflsr6£. 

[01 1 5 1 ft m6<Dmn<»Bi&x{m®.B&2-?<D 

m*m\stc*K 3m&L±lCi>tlL®'Simx<hZ>. HtC. ftp 

[0116] */c. ^6©hjs©0S§-c«. m2im&B 
it. nemm^m. micnm, mi<Dmm<oBWj:^ 
vm5<Dmmm}!&t£fri,tc&&&L9\-<D&m*m^xm 

S <fc 9 CCO ^ 1 ©H«6©^fi§* «,» Ofll 5 ©SU5S© 

^j»©i»>rn*>«rfflc>r©-c«>m>. 
[0117] m\<omm<oBm. m2comm<D 

B1&, $>ZMtm3tj:^UmS<D$m<DBf&*:m^X'J> 
%< it 1 H©±ttii53Jia9f5*^«). K&c^©&0£ 
^©/cffi^©±<*iS 3 /M«f^?:^fiS; <Dm®B 

[0118] M«c. JaT©fffi(Cj:^tIW4^Tfe 
4) 




(10) 
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e ) t77-f >xm i <omm<Dfci&>km^T: i ##©m 

co 1 19] m 5 (ommommt guv. fae«i 
<&.&©-c. mm±#mzzm&?zma#v hvm& 
#<D±.TM&&zf&mutci>m£<,ctemwj:¥&x$> 

ttiZX&Z. 

[ o i 2 o ] m i 9 ac<D§tw<Dm7 (Dmmvmmcm 20 
sseacorajs^-rsifitT'a ? far* 0 . @2 0(« 
©sw^^-r^a- • HT**. 

[0121] mi <Dmfc<Dmmicib-?xiz> mew^m 
<mm+m 5 ©fi»©ff^£flH>T?#fcgt§±«:ii;;* * 

«C(,/c. 

[0 1 2 2] 02 0 7 0- • ^ + - h£#J&GT3S7© 

■5. ft. #S£j&KM-rs^>T;U:*';XAW:SSl© 
36J£©JtJ.®©l§l 5 £|5j«-C&-&. 30 

[0 1 2 3 ] ferFiagrr&<fc. s5ooj&uos50 6 
tc*j ^-cm 6 ©se&s©^ss i ^©aaiifctT o x mm± 
#m s £f# s 5 0 8 tci!/(,-c?#/diiK:i& 5 ©siss 

[0124] S&7©|gi6©0Sg«±ia©$p< mtfLLtcO 

<omm<»Bi&icwzLx-mmi!>fi>rj:±#ikMzmz> c 

tfrXZZ. 

I 0 1 2 5 ] M2 1 «C©ffe9I©IS8©ftt&©J&8§CC<Si 
*JSS©fl»fiS*7jV<r«fie:7'a 7 ^0t?*>S„ 40 
[0126] Sjl8©0^£©7MgtC*o-CW:> 0tf©Ap 

w*>. mimmmtm2mm^^ti^timm^mux 

*iW3, wAzm^-omm^tijuxmemffiz* 
M&mK.$Li&L,. -en4a*w5. wG*m^-omm 

*W1, W3. W5. *St>«W2. W4. W6(J, -e 
[0127] ^8©SISS©fl5S§{C*J^'C«±iB©iP< m 50 
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f&Ltcctx. mi&tLx im ftr©n«s©»sscc Jt© u 

[ 0 1 2 8 ] ft. Ctl&LklcW-ffiitihZMtimy-*}*: 

®bxt>. mBomm. »ni$ai*. &«citjnj-r*raft# 

[0129] 1212 2«C©2£e8©Sf*9©S!ig©fl5®CC<l 

*S£g©«>£*^-rg8W0-r*£. sr9©HJ6©^.®«: 
*jt>r«4S (£) myoutf v hmio. ■€•©# 

[0130] «-flttWr*£. 0^©4S^fo^i» h 
10 0H, ±f* (g<*) 1 0 2 £. -etl(C^»«BS0 1 
04 <milBl/A:^l©B5lp) */K/T»IS;*ftS 4*© 

W8&y>* i o 6*>6&s,, 4*©wspy i o e« 
^•n^n. *©$fc3ss (W5t^) i o 8 ^©fataiSM© 1 

1 0 (fiJfBL,fcJii2©IMt5) ^il*.*. HvBt/ftO 

[0131] 0^©4S*tfn*Ty h i ooccfcurfc 
Sm©l«6©ff58rc©2J£^T a** h l ilsJSCC. ± 
Wl 0 2©*¥ftS (Xb, Yb) te«fcyf^ (0xb, 6y 
b. 0 2b) ^l>-C±»©lSSZb*^«{>rBag5 
10 4, i i o^smmmu. iorSfC^EPt^t* 
ft K jiff 3 #4 c £#"C# £„ 

[0132] ±f2-C. 02 3 tCmTAlK ±»W3 Z b 
«. ±<* 1 0 2©S®©*'^ 10 2a tmW 1 1 2 i© 

isa^ft (s^j^ft) issi-CTKt-. g/c4*©i«isisy> 

1 06©B5Mg5l 1 0©M49n. NAMl 0 8© 
{ftg«r (Xn, Yn, Zn) (n : 1~4) Xnkf. 
[0133] ^9©Slifi©»SSK:^Siai©tt^*H2 
47P- • * + -h£#flBl,-Ci&9i3-*£. S600* 

6 S 6 0 4 S-C(tfStf©|US©^flS<t(5)«l©A!ia*?f 

f^. S 6 0 QiCM/oXmm t (CfeWS a«Lt#*¥{4H 
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